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This issue on unsaturated soil mechanics and deep geological 
nuclear waste disposal corresponds to the eight keynote/invited 
lectures in the Third International Symposium UNSAT-WASTE which 
has been organised by Tongji University, State Key Laboratory of 
Geomechanics and Geotechnical Engineering, CAS, and Ecole des 
Ponts ParisTech. This Symposium has beneﬁ ted from the supports 
of the TC6 (unsaturated soils) of ISSMGE and the National Natural 
Science Foundation of China.
This issue offers the opportunity to have a glance at the last devel-
opment in unsaturated soil mechanics, geotechnical engineering, 
and nuclear waste disposal in particular.   
•  Cui and Tang present a novel work on the chemico-thermo-
hydro-mechanical behaviour of some materials used as natural 
geological and engineered barriers. The experimental results 
presented were obtained using speciﬁ c devices, evidencing the 
strong coupling between pore water, temperature, suction and 
stress. The systematic microstructure characterisation allowed 
a good understanding of different mechanisms identiﬁ ed from 
the tests.
•  Delage investigated the thermal volume changes of clays and 
claystones and the thermal pressurization occurring around the 
galleries for nuclear waste disposal. As clays, claystones also 
present thermal hardenings upon heating. A new method of 
determining the thermal pressurization coeﬃ  cient in the labo-
ratory is also described.
•  Gens et al. present two case studies involving the process of 
homogenization of initially heterogeneous clay barriers and 
seals. X-ray tomography was used to visualize the process of 
homogenization. Coupled hydro-mechanical (HM) numerical 
analysis was conducted using a double structure constitutive 
law to model the phenomena observed.
•  Alonso et al. present a formulation for the coupled analysis of 
thermo-hydro-mechanical (THM) problems in rock joints using 
a ﬁ nite element computer code for THM analysis of porous 
media (Code_Bright). The effects of suction on the mechanical 
behaviour of rock joints are emphasised by considering a consti-
tutive law including the effects of suction and joint roughness. 
•  Zhang investigated the sealing behaviour of fractures in clay 
rocks for deep disposal of radioactive waste by carrying out 
sealing experiments on strongly-cracked samples of different 
sizes from the Callovo-Oxfordian argillite and the Opalinus Clay 
at different temperatures. Sealing of fractures was quantiﬁ ed by 
measurements of their closure and permeability.
•  Armand et al. present the French experience gained by the 
French National Radioactive Waste Management Agency 
(ANDRA) in the Underground Research Laboratory (URL) at 
Bure (east of the Paris Basin) with the Callovo-Oxfordian clay-
stone involved. The drift convergence and deformation in the 
 surrounding rock walls as function of time and the impact of 
different support methods on the rock mass behaviour are 
described. 
•  Li gives her experience in managing the European Commission 
project TIMODAZ which involved ﬁ fteen partners from eight 
countries and three types of potential host clay formations: the 
Boom Clay (Belgium), the Opalinus Clay (Switzerland) and the 
Callovo-Oxfordian argillite (France). The main achievements 
allowing the performance assessment of a geological repository 
is presented.
•  Schlosser et al. presents the speciﬁ c geotechnical problems 
related to the famous Millau viaduct over the Tarn River in 
France. It appears that it is important to apply observational 
method for controlling the displacements and reinforcing the 
foundations when needed for this kind of constructions.
As a co-ordinator of these papers, I would like to address my deep 
thanks to all the authors for their scientiﬁ c contributions. Thanks 
also to the organizing committee of UNSAT-WASTE 2013: Prof. 
Weimin Ye - Chair, Prof. Bao Chen – Vice Chair, Prof. Yonggui Chen – 
Secretary General, Dr Bin Ye and Dr Qiong Wang, etc.
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